It is generally understood (Cohen 1978 ) that solvent-containing consumer products such as thinner and glue, rather than industrial solvent products, had been abused for intentional inhalation or so called "sniffing". Yet, reports are scarce on the solvent constituents in the consumer products on the current market. The present study was initiated to analyze solvent components in materials (i.e., paint, glue and thinner) used in the hobby of plastic miniature work, as an extention of solvent survey on industrial solvent products ; Kumai et al. 1983 ), petroleum distillate solvents (Ikeda and Kasahara 1986 ; Kasahara et al. 1987 ) as well as automobile gasoline (Ikeda et al. 1984) .
MATERIALS AND METHODS

Solvent-containing materials for miniature hobby work
Commercially available solvent-containing products were collected as many brands as possible at various plastic miniature shops, super-markets, department stores, and craft material shops in the city of Sendai in the summer of 1987. The samples collected, 41 in total, included paint, glue and thinner as summarized in Table 1 . Glue preparations were further classified depending on the base materials as indicated on the label.
Gaschromatographic analysis for solvent components
The system employed for gaschromatographic (GC) analysis for solvent components was as previously detailed ; Kumai et al. 1983; Ikeda et al. 1984; Ikeda and Kasahara 1986; Kasahara et al. 1987 ). In brief, either an aliquot (usually 2,ul) of thinner presumably made of solvents only ), or 0.5 ml head-space air in cases of heterogenous products in which non-volatile materials were also present (i.e., paint and glue ; Kumai et al. 1983 ) was injected into a gaschromatograph (GC) system. The GC (Hitachi Model 163; Hitachi Ltd., Tokyo) was equipped with flame-ionization detectors and Silicone OV 101 FS-WCOT columns (0.25 mm in inner diameter and 50 m in length), and was connected with a chromato-integrator (Hitachi Model D-2000) and an autosampler for liquid injection (Hitachi Model 663-08). A split ratio of 1/40 was employed for the introduction of sample vapor. The GC conditions employed were as follows ; supply of H2 and air to FID's at 0.8 and 1.5 kg/cm2, respectively, N2 flow to the columns at 35 ml/min and to the FID's at 20 ml/min, respectively, and the temperatures of the oven and the injection port at 80°C and 180°C, respectively. The attenuation and the range of the GC were set at 16 and 102. For head-space air analysis, some 2 ml of each heterogeneous material was taken into a 10-ml bottle, and the air in the bottle was drawn after the bottle was kept at room temperature at least for a week for equilibrium.
Because the results should be taken only as semi-quantitative indices of solvent levels in the products in the case of head-space air analysis (Kumai et al. 1983 ), the concentrations in the head-space air were expressed in terms of ranges (i.e., up to 100 ppm, 100-1000 ppm, 1000-10,000 ppm and over 10,000 ppm) rather than individual measures. The concentration in the thinner products were also shown in range by analogy.
RESULTS
The resluts of GC analyses are summarized in terms of frequency of detection (Table 2 ) and concentration (Table 3) . It is evident that more than one solvent were present in most of the products ; the number of identified solvents (o-and p-xylene could not be separated from each other under the conditions employed) ranged up to 9, with an average of 4.5 for 38 samples, excluding 3 cases in which were the most popular ones not only in the group of ketones but the solvents in general, both in terms of use frequency (Table 2 ) and concentration (Table 3) . These two solvents were detected in paint and thinner, and in all groups of glue. In a sharp contrast, the use of aromatics was quite limited. In fact, no toluene nor benzene was detected in any of the products studied ; the only aromatic solvent found was xylenes and ethylbenzene, or most probably in the form of so-called "xylol" (the mixture of three xylene isomers and ethylbenzene ; Browning 1965) at low frequency (Table 2 ) and at low concentration (Table 3 ). This solvent was found only in Group 1 and 5 glue preparations (i.e., styrol-besed glue and paste). Other popular solvents, next to acetone and methyll ethyl ketone, were esters (especially ethyl acetate and butyl acetate), and cyclohexane. Ethyl acetate, butyl acetate and cyclohexane were present in 24, 29 and 32% of the samples studied (Table 2) , respectively. Another point worthy of attention is relatively wide use of ethyl alcohol. Ethyl alcohol exceeded methyl alcohol both in use frequency (24% vs. 12%; Table 2 ) and possibly in concentration (Table 3) . n-Hexane was detected only in limited samples at low levels, and the chlorinated hydrocarbon solvents were seldomly found with two exceptional cases of methylene chloride. Multiple peaks were detected in one paint sample and two thinner preparations, suggesting that the solvent used was petroleum distillates (Ikeda and Kasahara 1986 ). The peaks appeared mostly after that of o-xylene in the chromatograms, and there was no peak to show the presence of benzene or n-hexane.
DISCUSSION
The present observation that no toluene was detected in any of the 41 samples is in a sharp contrast with the past experiences in thinner/glue sniffing. In Table  4 are reviewed leading solvent constituents in the products abused for intentional inhalation (Suzuki et al. 1974; Keane 1978; Metrick and Brenr4er 1982) . As the number of abuse cases in which the solvent constituents were identified is few, the cases with remarkable CNS effects after exposure ( Knox and Nelson 1966) . The absence of toluene in the samples of the present study makes a contrast to the fact that this solvent has been commonly present in industrial thinner, paint and glue Kumai et al. 1983 ). The little use of toluene may be connected with a result of regulatory effort. Namely, Poisonous and Deleterious Substance Control Law, Japan, was revised in 1972 so that the use of the three solvents (i.e., toluene, ethyl acetate and methyl alcohol) is more strictly regulated than before in prevention of solvent abuse.
The wide use of ethyl alcohol, in connection with less use of methyl alcohol (Table 2) as the regulation requests, is also different from the cases of industrial products in which methyl alcohol is most popular among alcohols ; Kumai et al. 1983 ) and ethyl alcohol is seldomly used. The absence or little use of benzene, n-hexane, chlorinated hydrocarbons and ethylene glycol derivatives are apparently recommendable, as benzene (Snyder 1987 ) and some Nelson et al. 1984) . As the vapor pressure of ethylene glycol derivatives are generally low (Rowe and Wolf 1982) , the simple absence in the head-space air may not exclude the presence in the liquid phase. Poor volatility, however, necessitates a heating facility for removal, and therefore probably hinders the application to the non-industrial use, such as miniature assembly hobby.
